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' Equipment for synchronous recording of stresgeg and dimensions of 

specimen subjected to compression and stretching. Trudy Inst.met. 
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(Testing machines) 
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AUTHORS t 


Pavlov, I, %., Rastegayev, Mi. V. and Falaleyeva, 2. 5S. 


x 


TITLS: On recrystallization and grain growth at small critical 
deformations 

SOURCE: Avademiya nauk SSSR. Insvivut metaliurgii. Trudy, no. 9, 
Moscow, 1962. Voprosy piastichesxoy deformatsii metalla, 
96-104 


ToXT: The available resuits on recrystallization of metals after 
deformation are contradictory mainiy because non-uniform defornat- 
ton usually occurring during tests complicates the physical mecha- 
sism. To avoid this compiication tne authors used uniform ‘materials 
and MN. V. Rasvegayev's technique (cylindrical samples have asbestos- % 
filled recesses in their plane ends and are compressed between pla- 
tes), which produced uniform deformation. The tests were carried 

out on two alloys / Abstracter's note: Compositions and designa- 

tions of the alloys are not specified 7 which were difficult to de- 
form. No. 1 alloy was used in the form of annealed not-forged rods, 
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and No. 2 alloy in cast arg anneaiec hot-forged states. Compress:on 
of cyiinders (20 mm diaméer ard height) at 20 or 1200 - 1250°C pro- 
duced deformations of 40 - 80%, It was followed by annealing at 
1200 - 1250°C after che 200c compression, and by quenching after the 
1200 - 1250°% compression. irrespective of the initial grain size 
(which ranged from 0.6 to 5.5 mm) and the temperature at which de- 
formation was carried Out, new grains appeared and grew at all sta- 
ees of the treatments applied to the samples. When these new grains 
met, selective recrystallization (growth of some grains and not the 
Others) took piace. The experimental evidence does not Support the 
hypothesis that selective recryStailization occurs at low values of 
the critical deformation (the deformation necessary to produce 
Strong grain growth). Senior laboratory assistants R. PF. Sharkova 
and V. HM. Kondrat'yev took part in the experimental work. There are 
5 figures, 
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AvTEORS: ~eavievy, ash, Sigaiov, Yu. M., Gurevich, Ya. B. and 


Zubko, A. M. 


TITLs: Conditions during hot roiling in vacuum of various 
pressures, in argon and in air 


SOURCE: Axacgeniya nauk SSSR. Institut metaiurgii. Trudy, no. 9, 
Moscow, 1962. Voprosy piusticneskxoy deformatsii metalia, 
105-1065 


TSXT: The present work is a continuation of an earlier investiga- 
tion by Ya. B. Gurevich and a. M. Zuoxo. The present authors stu- 

died the effect of vacuum (107! - 1075 mm Hg), of pure argon and 

of air on the coefficient of friction, and on geometrical and force 
parameters of roiiing. Tne materials subjected to rolling were pure 
iron and nickel. The rolling tests were carried out at 1100°C at a 
the rate of 6.5 m/min which produced 30% deformation. The rolling 
mill was of the construction developed at the KhFTI AN USSR (Knar'- 
kov Physico-Technicai Institute, AS UxrSSR) which nad 85 mm dia- 
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meter rolis made of 'Ux47{Shxhi5) steel. Vacuum was measured with 
a BUT-1(VIT-1) gauge. Samples were 150 mm long and 10 x 12 mm in 
cross-section. The coefficient of friction and the resistance to 
deformation rose in vacuum on decrease of pressure; in argon the 
coefficient of friction was the same as an 107! - 10-3 mm Hg va- 
cuum. In air the coefficient of friction was tne lowest. There 
are 2 figures. 
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and Vinogradov, Yu. V 


TITLE The influence of plastic deformation during rolling on the tme to failure, and on the 
mechanical properties of heat-reisisting alloys 


SOURCE. Akademiya nauk SSSR. Institut metailurgii. Issledovaniya po zharoprochnym splavam 
v 9 1962. Materialy Nauchnoy sessij po zharoprochnym splavam (1961 g.), 108-13 


TEXT In an article published in vol. 6 of this series, the same authors (exce; 
above influence should be investigated for every heat-resisting alloy individually. In the present article, a ncn- 
defined alloy designated as “Alloy B” usually used for flat forgings was investigated Asa criterion of its 
heat-resistance the time was taken to failure at 800°C, and its plasticity was evaluated from its shock resistance 
at 800°C, and at room temperature. It was concluded that t 
Properties can be increased by plastic deformation with subsequent heat ) 7 
due to the close-packed lattice of the acicular Strengthening phase There are 3 figures a 


pt Pavlov) concluded that the 
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AUTHORS: .Paviov,—l.—l., Sigalov, Yu. M., Gurevich, Ya. 3B. ard 
Zuoko, A. M. 


TITLE: On the temperature dependence of some hot-rolling para- 
meters in vacuum and in air 

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Trudy, mo. 9, 
Moscow, 1962. Voprosy plasticheskoy deformatsii metalla, 
109-114 


PEXT: The preser.t work is a continuation of an investigation by 
the euthors reported in the preceding paper (pp. 105 - 108 in the 
present issue). Rolling tests were carried out on pure iron (0.01% 
C) and nickel at temperatures of 800 - 1200°C using a LHYNYNM 
(PsNIIChM) rolling mill under the conditions described in tne pre- 
ceding paper. Temperature was measured with a thermocouple and an 
CNP (SPR) potentiometer. The coefficient of friction of both iron 
and nickel was lower in air than in 107° mm Hg vacuum. In air and 
jn vacuum the temperature dependence of the coefficient of friction 
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of iron had a maximum at 900°C, Dut in vacuum the friction passed 
also through a mininun @% 1000°C and then rose wi 

the case of nickel the coefficient of F 

of temperature in vacuum, but in air th 

The resistance of deformation and other 

with the atnosphere and temperature roughly in 

the coefficient of friction. There are 6 figures, 
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Pavlov, a. M. and Krupin, A. V. 


Investisation of stress concentration due to defects 
in materials 


akadeziya nauk SSSR. Institut metailurgii. Trudy, no. 39, 
eee i962. Voprosy piasticnesxoy deformatsii metallia, 
27-151 


autvnors investigated the effect of occlusions and de- 
in metals acting aS stress concentrators. Netais were mod- 
by phenoi aidenyde sheet and stress distribution was investi- 
3 oy the standard pnotoeiastic metnod. Pour types of defects 
were studied: (I) Circular and oval holes; (II) square and rectan- 
gular holes; (III) rhombic holes; (IV) holes of triangular, hexa- 
gonal and other shapes. The authors found that the defects (holes) 
which were elongated or had sharp corners produced higher stress 
concentrations tnan those of circular or oval snape. The most harm- 
_ful orientation of defects was that with their long axes at right 
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angles to the applied stress, I¢ vie holes were 
otner materials, Simuiating “oreign bodies in « 
stress concentration was Found to Gepend on the 
Tect, elastic properties of the filter (foreign 
the filler was attacned rigidiy to the rest of 
ther it was filling the defect loosely. Defect 
One another produced higher stress 

were widely spaced. There are 10 fi 
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Investigating the relationship between the friction coefficient and 
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AUTHORS ¢ Paviov, li. and Chamin, Yu. A. 


Mey Belosevich, V. K. 


Peer eerie nen Sees 
TITLE: Investigating the effect of technical lubrication on 
the cold rolling of titanium 


Institut metallurgii. Trudy, no. 9, 


SOURCE: Axademiya nauk SSSR. 
matsii metalla, 


| 

Moscow, 1962. Voprosy plasticheskoy defor 
147-158 ; 

TEXT: Commercial tit OR KA (O8KP), both 

ie of 1.2 tm. thickness, f 30 lubricants 

of the fdllowing types: vegetable oils, animal fats, surface-ac- 

tive agents, mineral oils of various viscosities and purities, mi- 

neral oils with surface-active additives, Xx 

esters. It was found that the lubricants suita 


also suitable for titaniun. f 
rolling of titanium were natural animal fats, high-molecular 5a~ 


turated fatty acids, and complex synthetic esters. Some vegetable 
_ oils and emulsions used in ultrasonic mac 
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Pavlov, I. M., Shelest, A. Ye., Tarasevich, Yu. F. and 
Snaknov, V. L. 


A study of the not and warm roiling conditions for some 
titanium alloys 


Akademiya nauk SSSR. Institut metailurgii. Trudy, no. 3, 
Moscow, 1962. Voprosy plasticnesxoy deformatsii metalla, 
159-163 
ee fy 2 ae - Sis Ory ’ ‘ 
NEXT: Conditions of -zing, at 500 - 1100°C, of pure BT-4 (V2-1) 
titanium and alloys 1, 2 anc 3 were studied at tre Laboratoriya 
obrabctki metallov davieniyem Instituta metallurgii AN SSSR (Labo- 
ratory for Pressure Treatmert of Metals, Institute of Metallurgy, 
AS USSR) / Abstracter's note: Compositions of the alloys not speci-~ AA 
fied 7. Samples of 10 x 15 x 150 and 13 x 65 x 160 um dimensions R 
were roiled in a ludoratory mili "duo 200" with polished steel 
rolls. The rate of roliing was 0.5 m/sec and the reduction of thick- 
_ness was 20, 40 and 60% for samples of 10 x 15 mm cross-section, 
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and 13 or 35% Zor sampies of 13 x 65 mn cross-section. The titaniun 
alloys showed high piasticity: 60% reduction of thickness was 
reached at 800°C without fracture. The temperature dependence of 
the lateral spread is shown graphically for various degrees of de- 
formation. The allotropic transformation at about 800°C produced a 
sudden decrease of tne average pressure of the metal on the rells. 
The displacement of the resultant pressure was investigated as a 
function of deformation and temperature. There are 5 figures. 
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AUTHORS: Pavlov, I. M. and Ushakov, Ye. V. 
SS 
TITLE: On determining the true res2stance 10 deformation by 
shock compression of sSamp.es with recesses in their 
ends 
SOURCE: Akademiya nauk °SSR. Institut metailurgii. Trudy, no. 9, 
Moscow, 1962. Voprosy olasticheskoy deformatsii metalla, 
104-165 


PEXT: M. V. Rastegayev's method was used to study the resistance 

to deformation (plasticity) of Armco iron cylinders 12 mm in dia- 

meter and 15 mm high. Tne purpose was to find the conditions which © 
produced tne most uniform compression on dropping a nammer on the 
sample. The optimun conéitions were ootained when cylindrical re- 

cesses of 0.5 mm depth and +4 mm diameter were cut in the two piane 

ends of a sample an filied with stearic acid, or palmitic acid 

or with Wood's alloy. Filling the recesses with other lubricants 

_ produced less uniform deformation. Under optimum conditions fric- 
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tion between the compressing plates and the sample ends wags practi- 
Cally eliminated and uniform compression was obtained up to de- 
formations of 30%. Even for deformations of 70% the central (nea- 

rest to the axis) portion of the cyiinder exhibited uniform conm- 
pression. The authors followed V. G. Isopov's suggestion and used 

the ratio D/Dy as the measure of plasticity: Here Do is the initial tr 


diameter in the plane at right angies to the cylinder axis and si- 
tuated at an equai distance from the two plane ends; Dis the final 


Q 


diameter. D/Dp values were found to be more reliable than h/h 


(h = height) which is normally employed. There are 6 figures. 
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Determining effective resistance to deformation by upsetting specimens 


having face grooves. Trudy Inst.met, no.9:164-168 ‘62, 
(MLKn 16:5) 


(Deformations (Mechanics) ) 
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AUTHORS : Pavlov, I. M-, Marasevich, Yu. F. and Shelest, A- Ye. 
TITLE : Determining specific pressures during cold rolling of 
aluminum 


Institut metallurgii. Trudy, no; 9, 


SOURCE: Akademiya nauk SSSR. 
plasticheskoy deformatsii metalla, 


Moscow, 1962. Voprosy 
169-176 
4.5 mn thick and 32 - 34 mm 


Text: Strips of AfA-1(AD-1) aluminun, 
were cold-rolled on an experimental mill "200" at 0.5 iam/ sec. 


wide, 
Phe reduction of thickness was 0.5 mm per pass. The "specific pres- 
sure" (defined as the average force, exterted over unit area, by 

d with instruments developed by A. 


the metal on the rolls) was measure 
A. I. Grishkov. A d.c. amplifier JT-4-55 (ET-4-55) and an oscillo- 
graph MihO-z (MPO-2 ) were used to record variations of pressure at 
several points across the width of the strip. The oscillograms 
farasevich's technique. The specific 


were corrected using Yu. F. 
—pressures were peaked av the center of the strip; they were always | 


Card 1/2 


TS 


ann 
So RAIS Set TDN RACE: 


13R0012396 


"APPROVED FOR RE 


LEASE: Tuesday, August 01, 2000 


SESS Bee See 


CIA-RDP86-00513R001239: 


paears 


eS ete, od 


PAVLOV, IM, 5, MEKHED, G.N. 
oan 
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PAVLOV, 1.§.; BELOSEVICH, VK. 
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the friction coefficient during upsetting 

and the sliding track, and the role of surface-active substances 

4n lubrication. Trudy Inst.met. no .9202-208 "62, (MIRA 1635) 
(Forging) (Lubrication and lubricants) 


Relationship between 
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£193/E483 
AUTHORS: Pavlov, I.Me,s Corresponding Member AS USSR, 
~prinza; Ven > Engineer 
TITLE: Contribution to the problem of the bond of titanium to 
steel in the solid state ; ; 
SOURCE: Moscow. Institut stali 1 aplavov. Sbornik. no, 40, ; 
1962. Protsessy prokatki. 160-164 


\ 

TEXT: The behaviour of the contact zone between titanium and 

steel bi-metal components under common plastic deformation was 

studied by the authors with particular reference to the formation 

of a diffusion zone and the properties of. the transition zone. 

The experimental methods have been previously described by the 

same authors. (Tsvetnyye metally, no.10, 1961). It is now found / 
that with increasing pressure the thickness of the diffusion ‘ 
inter-layer diminishes. Beyond a critical pressure, the diffusion 
inter-layer thins out and may even vanish. The change in the 
thickness of the aiffusion layer is associated with the phenomenon 

of its being squeezed out by the less pliable layers of titanium 

and steel. As the diffusion inter-layer becomes thinner its 
microhardness approaches that of titanium and steel. The 
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Photoslastic method for the investigation of stresses in rolls 
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Metal pressure on the rolls of a three-high reeling mili of 
diagonal rolling. Sbor. Inst. atali i splay. no.40:735-337 
"62, (MIRA 16:1) 
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B124/B101 
AUTHORS: Pavlov, Luol., and Ushakov, Ye. V. 
TITLE: Determination of the true resistance to compressive 


deformation 
PERIODICAL: Zavodskaya laboratoriya, v. 28, now 2, 1962, 224-226 


TEXT: The mean values of stresses and deformations along the height of 

the sample on contraction are generally used to plot compression diagrams 
which give, however, no true values for the resistance to plastic deforma- 
tion in any part of the non-uniformly strained sample. A method also 

used by V. G. Osipov (Zavodskaya laboratoriya 21, 9 (1957); ibid., 24, 

6 (1958)) was suggested for eliminating the effect of friction. The 

sample was placed between two auxiliary samples of the same diareters, 7 
which transmitted the pressure obtained from pressure Plates to the samp.e, 
and absorbed irregular deformation due to friction. This method is, how- ~ 
ever, inaccurate, particularly at medium and high deformations. When 

high samples of regular shape are studied, and deformation and stresses 

are determined from the change of diameter in the central part of the 


Card VB, 
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$/032/62/026/002 /026/037 
Determination of the true resistance ...  B124/B101 


sample, most of the defects of this method can be overcome. The true 
deformation e can be calculated from e = 2 1n(D,/D,)> where D, is the cA 


diameter of the initial sample, and D, is that of the strained sample, <= 


measured at half the height from the faces. A series of experiments were 
performed by the authors to verify the possibility of determining the 
true resistance to deformation from the stress and deformation measured in 
the central part of the high sample (Fig. 1). There are 2 figures and 7 
references: 4 Soviet and 3 non-Soviet. 


ASSOCIATION: Institut metallurgii im. A. A. Baykova (Institute of 
Metallurgy imeni A. A. Baykov) 


Fig. 1. Compression diagrams of armco iron plotted with measured sample 
diameters at a distance of half the height from its faces, compared with 
data on the contraction of lathe-worked samples: (1) - (4) D/H equal to 


0.36; 0.57; 0.8; and 2, respectively. Legend: (@) kg/mm? 
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PAVLOV, IyNo3 GUREVICH, YaeB,; ORZHEKHOVSKIY, V.L.; SHELEST, A.Ye.; 
me BASHEHENKO, ASP. 


Effect of conditions of titamium heating on the indices 


f hot rolling. TSvet. mot. 35 no.7:75-79 Jl '62. 
rs (MIRA 15:11) 


(Titanium) 
(Rolling (Metalwork) ) 
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MIRRINSAcT—tzh, retsenzent; BUROV. M.I., red.; SHURYGINA, 
A.I., red. izd-va; ROMANOVA, V.V., tekhn. red. 


[Handbook on horizontal and vertical control for aerial 
photographs by the phototheodolite surveying method in making 
topographic maps at a 1:25,000 scale] Posobie po planovo- 
vysotnoi priviazke aerosnimkov metodom fototeodolitnoi s"emki 
pri sozdanii topograficheskikh kart v masshtabe 1:2% 000. Mo- 
skva, Gosgeoltekhizdat, 1963. 150 p. (MIRA 16:7) 
(Photographic surveying) 
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'AUTHQR: Chamin, 1. A,; Belosevich, V. K.; Chamin, Yu, 
EMS Pedos, L F.. 
| TTMLE: Extract from an article on lubrication in cold sheet rolling 


SOURCE: Fiz.-khim. zakonomernosti deystviya smazok pri obrabotke metallov davieniyem, 
| Moscow, Izd-vo AN SSSR, 1963, beginning with "V SSSR na neskol'ky*kh,.."' on page 97 


through page 101 = 


TOPIC (AGS: cold rolling lubricant, cold rolling, lubricant, 
oil, animal fat, vegetable fat, castor oil 


| ABSTRACT: In several Soviet plants investigations have been made on replacement of palm — 
.* | of] as lubricant in sheet rolling by domestic substitutes on the basis of vegetable and al 
_. | fats, and by lubricants on the basis of synthetic fatty acids. In one plant, the standar 
| mineral emulsion B has been used on the rolling mill 220/600 x 660 for cold sheet rolling. 
On the basis of the investigations, the mineral emulsion has been replaced by more ¢. icient 
technological lubricants. Palm oil, castor oil, and beef tallow were investigated. Injanother 
case, palm oil, artificial solid fat (Salomas, obtained as the result of action of chemical com~ 
i pounds from oils), and castor oll have been tried and compared as lubricants on the confinuous 


bereenorenareee 
Cordd 1/3 a : Le Saw smn See ot Serr rie enamne ain ce Sa : 


| 
| 


palm oil substitute, mineral - . 
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-8/279/63/000/001/¢01/023 - 
“Pavlov, I.M.,.Orzhokhovskiy, V.L., Gurevich, Ya.B. and 
Shelest, A.Ye.. (Moscow) - __ Se ee a 
Tho effect Sf the roll material. and surface finish 
Are es Se on some paranoters of hot~-rolling. in ‘vacuum 
» PERIODICAL: - Akademiya nauk. SSSR, ‘Izvestiya. Otdoleniyo 
ole ve 8. tekhnicheskikh nauk. “Hetallurgiya i gornoye delo, 
Meet Moe 1, 1963, 148-37 00°. ee a ee 
EXT: ©. -Cast: dron and steel (WAI5(ShKh15) and-3X2B8 (3Kn2V8)) 


rolls, 85 :ma in Giamoker,. Wera used in the experiments. conducted 
yo, dn’ a vacuum of A+ 1077 mm Hg: on steol 20 test piocos, prelieated to. 
hee” 13060. PCL Various surface finishes of the rolls, corresponding to 
o>) ¢lass 4, °7 and 16 of the degree of flatness (as specified in 
- -VOCT. (GOST) 2789-59) wore obtained by: turning, grinding and 


-;° polishing the rolls. Test piocos with various surface finishes 
“Were prepared by. grinding, milling or ‘planing in either longitudinal 
- or transverse directions. . A constant reduction of 36% per pass was 
used. in the experiments conducted at a rolling speed of 6.5 m/min.. 
.. The roll pressure, roll torque, peripheral roll speed, forward 
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ed: of geal a neine the rolls: ‘were. “Yeasared’ ae | 
each: exparimont. Tha. Lat eral-spread ‘coefficient. was. calculated . 
on- ‘the basis of the ‘constant-volume Law. °Tho friction: re 
wore ‘det erminod with the aid of a. praking device and, calculated . 
from data on.tho forward slip: - Some of the typical’ ‘posults we 
-ebtained on, ground test: pieces are reproduced | in? Fig. 4,. whoro,tho 
Histograms show the variatign in (a) friction foree'™%, ka/mn, 
“ (6) roll pressure FP, kg/mm, - (B)- lateral-spread- cocificient ay 
2S (MU). friction: coefficient - ‘£ and (6) forward slip 5, , locks 
--1-6 volating to: 1 - ground cast-iron rolls; 2 - eure past- 
iron rolls;° 3 = ' polished’ steel ShKh15: rolls;:. 4: — ground steol 
“ShKh15 rolls; 5 -={ ground steel 3Kh2V8 rolls; ~ 6 - turned stocl 
“3. SHKRL5 rolls. The. general, conclusion: was that tho friction - ND 
_* eoefficient in hot rolling. was affected more by. the material and...) °- 
: - surface, finish of the rolls” than’ by the surface condatton of. ae eon 
the metal rolled. There are tb. figurese. ae Sa eit are ee aoa 
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PAVLOV, I.M. (Moskva); OSIPOV, V.G., (Moskva ) 


Janney 


Consecutive patterns of the strained state in a disk under 


. AN SSSR. Otd, tekh. nauk, Met. 1 gor. delo noe! 
ee ed (MIRA 16:10) 


112-115 Mr-Ap '63. 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


Sees 


CIA-RDP86-00513R001239: 


pane ess 


nipbne Bie ee te st 


RMA Aira tes Uae sis pass Be 


wy Baa, 
\ 


RR 


EGE eaE Ree 


PAVLOV, I.M., assiatent 


Izv 
Pulse synchronizer for the MZV-1 eerial camera shutter. e 
V¥B. ashen: zav.; geod. i aerof. no.3:117-120 63, (MIRA 17:1) 


1. Novosibirskiy institut inzhenerov geodezii, aerofotos”"yemki 
1 kartografii. 
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ae AP3002391 ; 5/0279/63/000/003/0125 0126 oy... 

~ AUTHOR: “pavlov, I. M. T.-M. Ney Bashchenko ALP (Moscow); 3 ‘Gurevich Ya. Be 

: - (oseow)F Ormeknovakdy, V. 1 v. i. (Moscow); Shelest. A. Ye,. (Moscow) 

Tm: “Dependence of the friction. coefficient on temperature and ambient medium | 
vin rolling of iron,. titentun, molybdenum, and niobiwn W\ , a 


a ~ BOURCE: AN. ‘gssr\ Izv. Ota. eal DAU; “Metaltureiys i gornoye. ees 4 
PN. 3, 1963, 123-126. - jd ; 


mOPIC. TAGS: hot. ‘polling, ‘yaewnn, : ‘inert. ghaosphere argon, iron, ‘titanium, ee a 
alana a Lo BD iu Ms. friction. See aaa aependenee),! scale ob 
Ss ‘formation’: : y ec Dees 


a ABSTRACT: - “the j eelgeratiie iepacace of the trietion coefficient in the not - bare 

“polling.of iron, titenium, molybdenum, and niobium under different conditions == 

has-been studied. Specimens were “rolled at ea constant speed of 6 m/min at a 

"2 i) temperature varying from 800 to 1200C in 8 vacuum, in an argon atmosphere : 

(0.005%'0,;, 0.01% N), or in tke air. Test results showed that with rolling in ig 

- . adr the friction coefficient/¥or iron, which is about 0.38 at ‘8000, increases =." =: § 
‘to a maximum of 0 5 at as and then decreases ca to: 0.22 at 12000, 8 


ey > * acs A . : et ae 
= 0-5 2p emnmmmcnemmemenmeyes sans eta ir Nebeeayaes in aa meth SE EWES Wp BO) At Wet yom gad” Yo a 
faa ee ates a ; Phe ena bap EERO hu en RO; 
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The initial. increase is explained: by the decreasing resistance of iron toder 2 5 
ie by the effect of iron scale, which oer 
softens appreciably above 1000C and acts as a lubricant. “The friction coez-. po 
ficient of titanium increases slightly as temperature increases from 800 to 
- 900C, ‘probably owing to some peculiarities of the @-to-B-transformation, Ine 
- creasing the temperature to 1200¢ inereases the friction coefficient, probably .: 
i because Of decreasing specific pressure. -Mtaniun scale does not soften inthe | 

-" > temperature range investigated and hence does not act a8 a lubricant but rather | 

 dncreases the friction, The increase in the friction coefficient of molybdenum 

- rolled in air, from about. 0.35 at 1000¢ to 0.45. at 1200C, is probably caused by be 
_ the increasing. surface roughness associated with the increasing volatility of. ee 


PN RS Bed 


i i sd oy GEN par 


. }° molybdenum ‘oxides and the consequent surface cleanliness. The friction coef- Te 

{ficient of niobium in air drops from 0,42 at 10000 at 0.37 at 12500, owingto ts. zi. 

“the action of the scale which, in this temperature range, spreads.on the metal os ze 

- | and forms “a dense, smooth surface, The effect of. the scale on the relationship. es i i 

. > £ Of the rolling say aaa end friction coefficient is confirmed by the data on © 7 H. 

--}. rolling in vacuum|@ in argon (the latter corresponds roughly to a vacuum of 

“+ Ol mm Be). As atmospheric pressure decreases from 760 to 0,00001 mm Hg, the are i . 

'. frdetion coefficient of titanium decreases, while those of iron, molybdenmmyand a: 

bord 2/5 . : | 
at et Re, at f Hh acts tia pene at Oke 
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“{ niobium imerease, The changing conditions of contact friction should thus , 

ee a ice alee: + 4 of contact friction should + : 

vos enn into account in developing the technology of the hot golly GF cone te eee 
pees 1m vacuum or en inert atmosphere. Orig. art, hes: 3 figures and D Seen 
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S/133/63/000/003/003/007 
A054/A126 


Zhuchin, V.N., Engineer, Pavlov, I.M., Corresponding Member of the 
Academy of Sciences USSR . 


The friction coefficient in cold rolling 


PERIODICAL: Stai', no. 3, 1963, 231 - 234 


H The friction coefficient in cold rolling depends on a number of 
factors, including the are of the bite. Although various methods have been es- 
tablished to calculate the average friction coefficient these do not account for 
the fact that during rolling the work rolls become flattened to some extent 
which also affects the arc of the bite and, consequently, the friction coeffi- 
cient. From calculations and test data formlae were derived to determine the 
friction coefficient, allowing for the flattening of the bite arc and in accord- 
ance with the torque. ‘The tests were carried out with 979 HM (E79NM) soft-mag- 
netic precision ateel strips.3, 1, and 0.3 mm thick. The tests covered the ef- 
fects of the flattening of the work rolls in the deformation focus, of reduction, 
strip thickness, rolling with and without lubrication, etc. In the case of an- 


Card 1/2 
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8/133/63/000/003/003/607 
The friction coefficient in cold rolling A054/A126 


nealed and work-hardened (to 25%) 0.3 - 3.0 mm thick strips the friction coeffi- 
efent was found to increase from 0.015 to 0.07; for strips work-hardened to a 
higher degree (50 - 70%) it showed an increase from 0.015 to 0.045. When the 
relative reduction in cold rolling was raised from 4 to 20%, the friction coeffi- 
client increased by a factor of 2. The effect is more pronounced in strips pre- 
viously work-hardened, whereas in the case of 0.3-mn strips the change of rela- 
tive reduction does not affect so strongly the friction coefficient. Its high- 
est value is attained when rolling without lubrication, the lowest upon applying 


castor oi] as lubricant; a medium value is obtained when the rolls are lubricat- 
ed with an emulsion. In general, lubrication decreases the friction coefficient 
by a factor of 1.5 - 2.2 as compared to that for dry rolls. There are 4 figures. 
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-dntenaive peeling ana a anaxp Saran of surfare Hardness. due to the snnetiee’ 
‘Of active gases, especially oxygen, Nb held for 90 min in air at 17G0C had a 
_ surface hardness of approximately 310 kg/mm sup 2 compared with an initial 
es hardness of approximately. 130 kg/m sup 2, Heating in vacnum or in evacuated 
'. -\ gmpulles under the same conditions increased the surface hardness only to 
.  eppraximately 740 or 160 kg/mm sup 2, Higher temperature and prolonged holding 
--dmereased surface hardness.and the. depth of oxygen penetration, Spread, forward 
slip, specific: ‘friction, and the. friction: coefficient ten#to decrease in rolling 
in air and are generally lower than in rolling in vacuum/Bpecific roll pressure 
and torque decrease with increasing temperature but are higher than in vacuum, 
‘In vacuum, spread tends to increase with increasing tempersturs, while forward 
- slip remains constant, Rolling in.argon occupies an intermediate position 
between - vacuum and air rolling with regard to the effect.on rolling 
parameters, Intensive oxidation of specimens heated in evacuated ampules | 
_ occurred during rolling in air, It is therefore recommended to heat, roll, and ; 
- eool nicblum in vacmm, Orig, art, has: 7 figures, # 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


EBRP ROWED FOF RETESE: ee! suoust? OL, acatull CIA-RDP86-00513R001239: 


RSS wey eae isaa a roy ee rae 


we 


ae 
: 
“Accession an: --RP30008 gan ee eee ae es tag 


SUB CODE: 00: -«ROREF.SOV: 008 =~ COTHER 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


oBREROVED FOR hectare a Pave au o1, Zven STA DEES: pbs teRoehzee! 


ZHUCHIN, V.N., inzh.; PAVLOV, Tie 


Analyzing some methods of the experimental determination of de= 
formation resistance in cold rolling. Izv.vys.ucheb.zav.; masnino- 
str. no.72214-220 '63. (MIRA 16:11) 


jl. Zavod "Elektrostal'", 2. Uhlen-korresponsent AN SsSn (for Pav- 
lov). 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


ugust 01 
SAREGRS a Soe ea 


ACCESSION NR: AT4007047 $/2598/63/000/010/0245/0250 
: AUTHOR: Shelest, A. Ye.; Falaleyeva, Z. S.; Pavlov, I. M. 


TITLE: Effect of cold working and annealing on the mechanical properties of AT=3 
titanium alloy 


SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963. 
issledovaniya titanovy*kh splavov, 245-250 


TOPIC TAGS: titanium alloy, AT-3 titanium alloy, AT-3 titanium alloy property, 

cold worked AT-3 alloy, annealed AT-3 alloy, strain hardening effect, annealing 

effect, titanium aluminum chromium alloy, iron containing alloy, silicon containing 
‘ alloy, boron containing alloy 


ABSTRACT: The authors investigated the effect of annealing temperature and the % 
' deformation during cold working on the structure and mechanical properties of 

. titanium alloy AT-3 (2.8-2.9% Al, 0.3% Fe, 0.41 Si, 0.78-0.80% Cr, 0.01% 8) by 

, Means of X-ray ana'ysis and tests of ultimate strength and relative elongation. 
Roentgenograms of samples annealed under various conditions are presented, as well 
as graphs relating the mechanical properties to % deformation during cold rolling 
, and to annealing temperature following varying degrees of deformation. Before 
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‘ annealing, the cold worked specimens showed a deformed structure; recrystallization 

- began after annealing at 750C for | hr. followed by quenching in alr, and was com- 

‘ plete in samples annealed at 800C for i hr. and quenched elther in air or in the 

. furnace. In general, the strength increased and plasticity decreased with increas~ 

ing deformation during cold rolling, while an increase in the annealing temperature 
had the opposite effect. The relationship between relative elongation and ultimate 

' strength of AT+3 alloys shown In Fig. | of the Enclosure may be important in selece 


"ting the proper conditions for the manufacture of pipe from these alloys. Orig. 


art. has; |!) graphs and 4 roentgenograms. 
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TITLE: “Effect of furnace atmosphere on notch toughness of commercial grade titanium 
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TOPIC TAGS: titanium, titanium property, titanium notch toughness, titanium embrittle- 
ment, titanium heat treatment, heat treating furnace, furace atmosphere, oxidizing 
atmosphere, protective atmosphere, protective coating 


ABSTRACT; Specimens of hot-rolled titanium sheet with an initial impact toughness of 

6 kg-m/em were heated in quartz ampules in an atmosphere of air, oxygen or nitrogen 

or in a vacuum (0.01 mm Hg) at temperatures of 700-1200C for 10, 60 or 120 minutes, 

after which the specimens were tested for impact toughness, microhardness and weight of 
| oxide film formed. Heating in a vacuum had no significant effect on either weightor impact 
;. toughness. Determination of sample weight after removal of the scale showed that oxida- 

tion increases with time and increasing temperature, and is markedly decreased in a 
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nitrogen atmosphere, especially at high temperatures. However, as shown in Fig. 1 

of the Enclosure, prolonged heating in nitrogen at 900C or above reduces the impact 
toughness, so that nitrogen atmosphcres also cannot bo recommended. The impact 
toughness, which increased somewhat on heating at low temperatures due to recryatal]- 
ization, decreased sharply at 800-1200C in all media. Measurements of tho depth of 

the gas-saturated layer, evaluated from the microhardness, showed that the depth 
increased uniformly with time and temperature in all media. In alpha-titanium (below 
900C), however, nitrogen diffused less rapidly than oxygen, while after transformation lo 
beta- titanium (above 900C) the opposite was truce. Orig. art. has: 3 figures 
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Fig. 1. Effect of temperature, duration of heating and furnace atmosphere on the 
impact toughness of commercial grade titanium. a. heating in air, b. heating 
in oxygen, c. heating in nitrogen; 1 - heated for 10 min.; 2 - heated for 60 
min. ; 3 - heated for 120 min. Ordinate = impact toughness in kg-m/cm2;, abscissa = 


temperature of heating in °C. 
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TLE: Methods. of hosting rolling mill rolls: oo oe 


SOURCE: “AN SSSR. Yastitut motallurgit. Pl cal addseustalya mrotallov - 
(Plastic deformation ¢ of metals). Moscow, Izd-vo Nauka, 1964, 22-27 


‘Topic TAGS: ‘rolling mill roll heating, roiling mill dosign 4 


Jiterature, the authors point out that rolling mill 
ted by plastic deformation of tha metal, 90% 

‘of the work utiliz formed into heat, of which 6% heats 
+. the rolis.. ‘The roll rolling 
ot Tate; compression, friction. 
{| Sometimes, artificial heating is also ture for hot roll eacbes 

' “.g99-350C with water cooling and oF ane with p e for cold 
rolling the roll raha surface temperature does not 
éating-along-their1 eir-length, fl the relia become ee 
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the e changed {n succonaive mills: The heating of rolls may be divided 

into thre of the roll surface with a cold core, wiiform heating of the roll | 

across the and roll cooling. Sheets are usually rolled with cast iron rolle 

- which work 8 5 up to 450C. At higher temperatures, the 

+ -polis. are fractured due to unequ ature distribution. Several methods have 

| peen proposed for pre-heating rolis, t the thermal stress. These methods 
aya divided according to the heat source 


method is heating by 


d. ‘The exhaust gases” 
- Blectrical resi 
trical heating coils for r 5 
30 v.. Internal bh is now being 


a Fa 


voile'in a spictal housing. N.V. “Zibultoy | 


SA, using hich-encircle the 


| has’ proposed using a solenoid around malls, During 4-5 hiure, 760 mm diam. *oe | 
are heated to 300-350C at 100) Suatls 100 v with 10-12 solenoid turns. Oval induction 
- eoile are used in factories in the district near the Ural Mountains, but cylindrical = 
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ction ‘coils: are “cheaper Pre-heating of rolls outside the oll: 1g mill makes it 
“possible to increase production by 450-600 tons/day. - Water or stezm is also used, - 
 @.g., in. the Zhdanov factory. In olden times, an open fire was.uaei, and it is also 


es 7 possible. to use frictionfor heating, but the efficiency of this method is low. The choice 
ofthe: heating. mee muat be determined alana in each case, cueltemne tho available 
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‘(Corresponding member AN SSSR} Konstantinov, Ye. Go 

‘TITLE: ‘Investigation of strain resistance during plastic def ormation of titanium alloys o> ~ 
ef oie bie ip vere eh as Oia ad ’ 7 > 

AN SSSR, . Ins-itut metallurgii. Plasticheskaya deformatsiya metallov (Plastio 


SOURCE! AN 
deformation of metals). Moscow, Izd-vo Nauka, 1964, 28-31 


loy VEL {MOY O74, alloy VT6, alloy VTi4 _ 4 ves whee oe E 
YRACT: : Solution bf at) selene connebted with the design and operation of ee iiagl” a 
‘mills requires knowledge of metal strength characteristics which are needed for calcula- — 
tion of the metal pressur: on the rolls and the rolling torque. The present paper con~ 
siders the determination :f strain resistance and compares the strain resistance of 
-several titanium alloys di ring rolling and when testing under static and impact tensile 


+ loads. : The samples were colled on a 200 rolling mill (roll diameter 212 mm, rolling 


j:--Htanium ulloy, titanium alloy. strain resistance, titanium alloy plastic 


ta 0.6 m/sec, polished i('éel rolls; Rockwell hardness.60) with dynamometers for = >: 
e total:motal:pregeure on the rolle- and. torque. meters: for:measuring = ~->::.° 
e. TI, OT4, VT6 and BT14 titanium alloys were tested,’ 
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1 eOTON NR: ATAOAT7Z0 - 0 % 
e samples being heated for 15-35 minutes for 500-1100C rolling intervals (every 100C), 
) Static tests were performed on a R-5 machine with electric drive and a strain rate of oy 
“| Q.003-0, 0045 sec™™. “The samples were heated in a special furnace with temperature 

{> deviations not exceeding over t10C. The heating time was 15-35 minutes. The 1aethod 

‘| for finding the strain resistance (proposed by 8.1. Gubkin) on the basis of strain 
1 equilibrium under static and impact tensile loads consists. of calculating tha indicator 

‘{:~ diagram coefficient under wtimate static tension a8 the ratio of the areas of the diagram 

“| \ and the inscribed rectangle. The ultimate impact toughness was tested on the MK-30 

_‘ machine with an initial impact spesd of 5.6 m/sec and a strain rate depending on the 
degree of deformation of 150-190 sec . The samples were preheated and tosted in an 
asbestos packing. The tests demonstrated the strength and plasticity of VT1, OT4, 


“VT6 and VT14 titanium alloys. Comparison of data for these alloys showed faat the 
static ultimate strength may be used sure working at 700-1000C. 


The ultimate impact toughness 
is higher than the actual ond theoretical strain resistance, 
- «1 |. high strain rates during impact elongation. The plastic prop 
sn. | Jowered as the strain rato increases. Orig. art. has: 4 figures and 3 equations. 
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: ©) AUTHORS | paviov , 1s M._ (corresponding member AN sss); Zharov, V- Me | $. 


: “OTITLEs The problem of thermoplastic metal working. 1% 

se + gouRce: AN SSSR. Institut metal lurgit. Plasticheskaya duformatsiya metal lov 
vo. (Plastle deformation of metals)» Moscow, Izd vo Nauka, 1964, 32-35 aul 

plastic deformation, hot pressing, cold 


fopressing ere 
ABSTRACT: This paper fs a gener 
“tof the most progressive tendencl 


-E-qopté TAGS: metal working, metal 


al ‘discussion and review of. the literature on one | 
ae as-in metal working: the rejection cf mechanical = 
oor eutting and the subst} tutlon of pressure working to obtain precise products. 
. -} This tendency Includes both cold and hot pressing techniques The: advantages of 
“<1 these.methods are the elfmination of metal losses and a lower time consumption 
' cduring workings. Besides, the properties of the meta] are improved. Plastic de- 
formation Is ‘currently being carried out in temperature ranges not inves ving 
_metal recrystal ization.(¥0uring the last fow years, two-branches of metallurgical. 
science have .gradua' ly merged, those dealing with the stampin of Hquid metal | * 
band with pressure casting. Other methods described In the paper relate te Syarntt 
Loc) patal-working,/ this being at temperatures between cold and hot working of metals. | 
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‘An example Is the combination: of heat treatment. and- plastic ‘deformation In ons... 
technological-process” for obtain! ng high=strength steel-wires. The term'thermal ‘ 
mechanical working'' has been used Jn the literature,. but this term should be ree: 
-placed-by "thermal plastic working'!;- slice It Includes. pressure working together | 
with heat treatment. further development of the thermal plastic working of metals: 
and alloys witl require the combined research efforts of scientists In adjoining ~ 


Flelds: of knowledge, 


et ee et ae emt 
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“AUTHOR: Tharov, V: M., Pavlov, LM. (Corresponding 0 member AN ee) bt | 7 ee 


oT: Avfodtagrams of the © ompreasion of metals An. 


| OURCE: AN B8sR.. “Inatitut mietallurgii. Piasticheskaya deformatslya metallov (Pigstic 
tals Moscow. Izd-vo Nauka, 1984, 100+107° : 


estic Wetormations’ ‘metal compression, ‘compression sutodlagram, oD : : ms 
‘point aluminum upsatting,-cold p processing . _ 


Y = 
“ABSTRACT: ‘The authors ate ‘discuss the uses. of tennion ‘gutadiagram 4 ad thelr: 
- application in the case of testing for mechanical properties. The difficulties honaelly” 
cae encountered in carrying out tensile testa are mentioned, an d compression tests for metals | 
~~". and alloys are discussed as a supplementary technique, end in the determination of 
-} material charactoristica. The advantages of the compression test are outlined and 
Soi) attention is called to the relatively small body of information available on tho subject of 
"- + the compression testing of metals and alloys and, in p arHeular, compression autodia- 
' grams. The authors of this article carried out a patied of testa of various metals and 
alloys for, Se — wise upsetting), with the stress-strain curve auto- 
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planed onto the sample.» The tests were. = = ae 
the lower (active) grip moving at 8 © oes 
‘plane-parallel polished blocks, 
cribed elsewhere), at room : 
e samples themselves. The 2 
Autodiagrams of various 
frequently encountered 
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ACCESSION NR: AT4047728 . _ eRe, We okie ee gs wee ee / 
instrument: ‘The results of a study of the force. conditions in the upsetting of pure aluminum, 
a6 reported-in the arcle-and if is:noted that, in addition to the elastic-plastic deformation: _. 
“of the sample itself, compression testing is always accompanied by elastic deformation of — 
-! the stamp and a number of parts of the test machine. Among the general conclusions that 
~~ -S" gay be drawn from this article are the facts that metals and alloys which yield a flow area 
ee | in tension autodiagrame also show this area in compression diagrams, while metals which 
; have no flow area under extension, similarly do not have one when subjected to compression. — 

- | Tt has algo been demonstrated that the force - absolute compression function has the form 

. of a smooth curve (in the region of plastic deformation) én the case of the butt reduction of 
'-eylindrical samples cut from aluminum with a coarsegrain cast structure. Pressure 
| ‘treatment of coarse-grained metal may be used to obtain articles of special configuretion. 


| Orig. art. has: 12 figures and 4formulas. oe 
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| . 
veh tana j go 
chant é po inetallured, metallovedeniyu i primenent u tite na t ye 
splavov. “Sth, oveshchaniyé po “WMetallovedeniye titana (Metallography of titanium); 


tr way" goveshchantya. “Moscow, Izd-vo NaS, 1964, 128-131 - 


BSTRACT: Ts: At: high ep ppesucee 
£ the: ‘surface ‘of titanium alloys depe 
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‘weighing process. ‘However, 
“gamples were taken for each testing tempera 
‘placed in porcelain crucibles with | access to 


2 ane ebe” 


jee al. 
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_-1200€ (every 100C) for durations of 15, 30, 60, 120 aad 240 minutes. The samples were | 
_ then weighed both with. and without the crucibles and with the scale removed, The change — . 
“related to sample area prior to oxidation. Fig. 1 of the Enclosure ilus-  : 7 


| trates the Kinetic curves of oxidation of the tested Ti alloys. The tests showed that the 


OM ARE Am has APT lin ih ens 


gradient in the surface layer of the i 
i differentiation of the . “4 
yandreaches i 


~1 at 800C to 16.00 at 1200C, from 0.33 
200C, from 0.10 for VT6 at §00C: to 13. 00 at 1290C, and 
+1200C. Attention should be paid to the fact 


VTS. aS d ¥T15j*the oxidation rate increases with 
ii 


4.) the temperature at a-constant rate, eipp VTL apd OT4-1 alee a sharp increase in 
. 1.1 oxidation rate is observed. Fig. 2 of the Enclosus@ shows thd Rinetic oxidation curves 

|” and variations in scale formation. The data obtained in this paper may be used to com~- 
‘pare the heat resistance of Ti alloys and estimate the effect of alloying elements on this 


“) “Gmportant property. Orig. art. -has:- 2 figures and 1 table, 
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